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BOREAS TE-20 Soils Data over the NSA-M SA and Tower Sitesin
Vector Format

Hugo Veldhuis, David Knapp

Summary

The BOREAS TE-20 team collected severa data setsfor use in developing and testing models of forest
ecosystem dynamics. This data set contains vector layers of soil maps that were received from Dr.
Hugo Veldhuis, who did the original mapping in the field during 1994. The vector layers were
converted to ARC/INFO EXPORT files. These data cover 1-kilometer diameters around each of the
NSA tower sites, and another layer coversthe NSA-MSA.

Note that some of the data set files on the BOREAS CD-ROMs have been compressed using the
Gzip program. See Section 8.2 for details.
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1. Data Set Overview

1.1 Data Set I dentification
BOREAS Soils Data over the NSA-MSA and Tower Sitesin Vector Format

1.2 Data Set Introduction

This data set contains soil properties and classification information over the BOReal
Ecosystem-Atmosphere Study (BOREAS) Northern Study Area(NSA)-Modeling Sub-Area (MSA)
and the tower sites. The data were reprojected into the BOREAS Grid system from the original map
made by Dr. Hugo Veldhuis (University of Manitoba).
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1.3 Objective/Purpose

The BOREAS Terrestrial Ecology team #20 (TE-20) collected, processed, and delivered the
origina datato BOREAS Information System (BORIS) personnel. This data set has been processed to
provide vector files that can be used for modeling or for comparison purposes. The purpose of this
data set isto provide information about the spatial distribution of soils and their characteristics over the
NSA-MSA and the local areas around the tower sites.

1.4 Summary of Parameters

This data set contains information about the spatial distribution of soil classes around the
NSA-MSA and tower sites along with soil class properties such as parent material, texture, slope
class, and water table depth. A detailed list of parametersis given in Section 7. The polygon numbers
in the American Standard Code for Information Interchange (ASCI|I) table files correspond to the
polygon-ID attribute values in the ARC/INFO EXPORT files. The value of each polygon can link to
the table described in Section 7 in order to extract these parameters.

1.5 Discussion

This data set was produced as a set of vector layers by Dr. Veldhuis. Using aerial photography and
field methods, he identified various soil polygons at a scale of 1:50,000 for the NSA-MSA (what Dr.
Veldhuis calls the "super site”) and at 1:5,000 for the tower sites (Old Black Spruce (OBS), Old Jack
Pine (OJP), Y oung Jack Pine (Y JP), Fen, and Old Aspen (OA)).

1.6 Related Data Sets
BOREAS TE-20 Lab Analysis of Soils data
BOREAS TE-20 Soils Data over the NSA-MSA and Tower Sitesin Raster Format

2. Investigators

2.1 Investigator Name and Title
Dr. Hugo Veldhuis

2.2 Title of Investigation
Multidiscipline Integrative Models of Forest Ecosystem Dynamics for the Boreal Forest Biome:
Modeling Gas and Energy Fluxes from Landscapes

2.3 Contact Information

Contact 1:

Dr. Hugo Veldhuis
Agriculture & Agri-food Can.
CLBRR, Manitoba Land Res.
Rm. 362A, ELLIS Building
Univ. of Manitoba

Winnipeg, Manitoba CANADA
R3T 2N2

(204)474-6124

(204) 275-5817 (fax)
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Contact 2:

David Knapp

Raytheon ITSS

NASA GSFC

Code 923

Greenbelt, MD 20771

(301) 286-1424

David.K napp@gsfc.nasa.gov

3. Theory of Measurements

The original soils mapping was performed by using a combination of field samples of the soil and
aerial photographs. These digital map data provide investigators with a continuous surface of soil
parameters that can be used for modeling purposes.

4. Equipment

4.1 Sensor/Instrument Description

In addition to field techniques, aerial photography from 1971-73 at a scale of 1:15,840 was used to
map the soils at the tower sites. Aerial photography taken in 1978 at a scale of 1:50,000 was used to
map the soils of the NSA-MSA.. No additional information is available about this photography. Please
refer to the report submitted by Dr. Veldhuis regarding what equipment was used to perform the soils

mapping.

4.1.1 Collection Environment
The original vector fileswere received in digita line graph (DLG) format from Dr. Veldhuis.

4.1.2 Source/Platform
Unknown.

4.1.3 Sour ce/Platform Mission Objectives
Unknown.

4.1.4 Key Variables
The key variables of this data set include:

PCLYNUM = Pol ygon nunber

GRIDLCC = Gid location

COVPONT = Pol ygon conponent (| andscape el enent)

NUVMBER = Conponent rank nunber

PERCENT = Percentage distribution of conponents

KI NDVAT = Kind of rock outcrop or other material at the surface
LANDFRM = Local surface form

PVMDEPOL = Mode of deposition or origin of first (upper) parent naterial
TXTUREL = Texture of first (upper) parent material

TXTMODL = Texture nodifier of first (upper) parent naterial

PVMDEPQO2 = Mode of deposition or origin of second (mddle) parent naterial
TXTURE2 = Texture of second (mddle) parent naterial

TXTMOD2 = Texture nodi fier of second (middle) parent naterial

PVMDEPCG3 = Mode of deposition or origin of third (lower) parent naterial
TXTURE3 = Texture of third (lower) parent material

TXTMOD3 = Texture nodifier of third (lower) parent naterial

Page 3



COFRAGS = Coarse fragnent content in control section of mineral soils
SLOPE = Sl ope gradient class

DRAI NGE = Drai nage cl ass

DEPTHWI = Depth to water table, average

PFDI STR = Permafrost distribution or occurrence

DPTHACT = Depth of active layer (average)

| CECTNT = Ice content of permanently frozen | ayer

DPTHLFH = Thi ckness of hurmus layer (L, F, H)

DPTHORG = Average thickness of peat deposit

SO LDEV = Soil devel opnent (soil classification)

VARI ANT = C assification variant or phase

SO LTP1 = Doni nant soil type associated with pol ygon conponent

SO LPH1L = Soil phase or variant associated with domi nant soil type
SO LTP2 = Subdom nant soil type associated w th pol ygon conponent

SO LPH2 = Soil phase or variant associated with subdom nant soil type

4.1.5 Principles of Operation
Unknown.

4.1.6 Sensor/Instrument Measurement Geometry
Unknown.

4.1.7 Manufacturer of Sensor/lnstrument
Unknown.

4.2 Calibration

4.2.1 Specifications
Unknown.

4.2.1.1 Tolerance
Unknown.

4.2.2 Frequency of Calibration
Unknown.

4.2.3 Other Calibration Information
Unknown.

5. Data Acquisition Methods

A detailed report of the soils mapping effort was submitted by Dr. Veldhuis and is available. Part 2 of
the report (Methodology) provides detailed information about data acquisition methods.
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6. Observations

6.1 Data Notes
The soils report by Dr. Veldhuis provides observations and descriptions of soils. Additional notes
exist in files (not included here) submitted by Dr. Veldhuis.

6.2 Field Notes
See Section 6.1.

7. Data Description

7.1 Spatial Characteristics
The soil mapsin this data set vary in their resolution and coverage. The details of these are givenin
the following sections.

7.1.1 Spatial Coverage

The area mapped is projected in the BOREAS Grid system and is bounded by the following points.
The location of the bounding areas is approximate because the actual boundaries of the mapped areas
can beirregularly shaped. These coordinates are based on the North American Datum of 1983
(NADS3).
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NSA- MSA
Poi nt BOREAS X BOREAS Y Longitude Latitude
Nor t hwest 761.070 630.660 98.70324W 56.05867N
Nor t heast 799.650 630.660 98.09375W 55.99638N
Sout hwest 761.070 600.990 98.78647W 55.79667N
Sout heast 799.650 600.990 98.18092W 55.73479N
Poi nt BOREAS X BOREAS Y Longitude Latitude
Nor t hwest 780.590 618.680  98.42917W 55.92183N
Nor t heast 781.890 618.680  98.40869W 55.91973N
Sout hwest 780.590 617.380  98.43291W 55.91036N
Sout heast 781.890 617.380  98.41243W 55.90826N
NSA- OBS
Poi nt BOREAS X BOREAS Y Longitude Latitude
Nor t hwest 777.540  614.230 98. 48997W 55. 88746N
Nor t heast 778.840 614.230 98. 46950W 55. 88538N
Sout hwest 777.540  612.930 98. 49369W 55. 87599N
Sout heast 778.840 612.930 98. 47323W 55. 87390N
NSA- QIP
Poi nt BOREAS X BOREAS Y Longitude Latitude
Nor t hwest 767.860 617.990 98.63181W 55.93608N
Nor t heast 769.160 617.990 98.61131W 55.93402N
Sout hwest 767.860 616.690 08.63549W 55.92460N
Sout heast 769.160 616.690 98.61499W 55. 92254N



Poi nt BOREAS X BOREAS Y Longitude Latitude
Nor t hwest 765.510 613.090 98.68269W 55. 89654N
Nor t heast 766.810 613.090 98.66221W 55.89448N
Sout hwest 765.510 611.790 98.68635W 55.88506N
Sout heast 766.810 611.790 98.66588W 55.88301N

NSA- YIP

Poi nt BOREAS X BOREAS Y Longitude Latitude
Nor t hwest 789.250 618.150 98. 29431W 55. 90313N
Nor t heast 790.550 618.150 98. 27384W 55.90101N
Sout hwest 789.250 616. 850 98. 29808W 55. 89166N
Sout heast 790.550 616. 850 98. 27762W 55. 88955N

7.1.2 Spatial Coverage Map
See Section 7.1.1.

7.1.3 Spatial Resolution
These digital maps were produced at a scale of 1:5,000 for the tower sites and 1:50,000 for the
NSA-MSA.

7.1.4 Projection

The areamapped is projected in the BOREAS Grid system, which is based on the ellipsoidal
version of the Albers Equal-Area Conic (AEAC) projection. The projection has the following
parameters:

Dat um

Ellipsoid: GRS80 or WES84

Oigin: 111. 000° W 51.000° N

St andard Parallels: 52° N 30" 00"
58° N 30' 00"

kil oneters

NAD83

Units of Measure:

7.1.5 Grid Description
These images are projected in the BOREAS Grid system. The parameters for this projection are
described in Section 7.1.4.

7.2 Temporal Characteristics
7.2.1 Temporal Coverage

Field samples for mapping the MSA and tower sites were collected in 1994. Aeria photostaken in
1978 at ascale of 1:50,000 were used for extending the field samples to map the NSA-MSA. Aeria
photos used to map the tower sites were taken in 1971 and 1972 at ascale of 1:15,840.

7.2.2 Temporal Coverage Map
Not applicable.

7.2.3 Temporal Resolution
Not applicable.
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7.3 Data Characteristics

These data are in a vector format in which the polygon-1D value represents the polygon number
from the original vector data. This number can be related to arecord in the ASCII soilstablefiles. This
soils table file contains parameters for the various polygons. Thereis a separate soils table for each
map. In the NSA-M SA soils map, lakes are indicated with a polygon number equal to or greater than
5,000. Thereis no value in the corresponding soils table for these lake polygons.

7.3.1 Parameter/Variable
POLYNUM
GRI DLOC
COVPONT
NUMBER
PERCENT
KI NDVAT
LANDFRM
PMVDEPOL
TXTUREL
TXTMODL
PNVDEPO2
TXTURE2
TXTMOD2
PMVDEPO3
TXTURE3
TXTMOD3
COFRAGS
SLOPE
DRAI NGE
DEPTHWI
PFDI STR
DPTHACT
| CECTNT
DPTHLFH
DPTHORG
SO LDEV
VARI ANT
SO LTP1
SO LPHL
SO LTP2
SO LPH2
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7.3.2 Variable Description/Definition
Binary Raster Image Files:

POLYNUM: Number of the map polygon to which the pixel belongs. Unitless but coded value.
ASClI| Soil Table Files:
1. PCLYNUM = Nunber of the map pol ygon

2. GRIDLOC = An al phanuneric grid to be used to find a particular polygon
on the nap.

3. COVPONT = Pol ygon conponent (| andscape el ement).

The | andscape conponents that nake up the area delineated by the polygon. A
pol ygon may have one or many conponents. They are listed in order of extent.

Code d ass Descri ption

D Dom nant The D conponents conbi ned cover >50%
of the Iand area of a pol ygon

S Subdoni nant The S conponents conbi ned cover <50% of
the I and area of a pol ygon.

I I ncl usi on Each inclusion covers <15% of the

pol ygon, but the conbi ned area of
i nclusi ons may be 25%

W Wat er Surface water in the formof |akes, ponds,
or streans may cover between 5 and 100% of
a pol ygon.

4, NUMBER = Conponent rank nunber.

Landscape el enents with sinilar parent naterial properties are considered to
bel ong to the same general conponent. Thus, these elenents together formthe
dom nant or subdom nant conponent in the polygon, but the individual elenents
wi Il not be dom nant or subdoni nant. To show the | andscape rel ati onship or
parent material association, the el enents are considered to belong to the

dom nant (D) or subdomi nant (S) group, but are ranked D1, D2, etc., according
to their relative inportance within the group. For exanple, three drai nage
conditions exist on a gently undul ating gl aci ol acustrine bl anket. The

wel | -drai ned portion occupies 30% of the polygon area, inperfectly drained
conditions exist in 15% of the polygon, and poorly drained areas with a

thin peat cover occupy an additional 10% for a conbined total of 55% nuaking
this grouping the donmi nant conponent in the polygon. Thus, these three
elements will be | abeled D1, D2, and D3 respectively.

In the cases of inclusions (1) and water (W, the rank nunbers |ink these
conponents either to the domi nant or to the subdonm nant components. The
convention is that an odd rank nunber (1,3,5) links the inclusion or water
to the donmi nant component(s), while an even rank nunber links it to the
subdom nant conponent(s).
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5. PERCENT = Percentage distribution of conponents.

Percent area is estimted within the nearest 5% Conponents <10% are not
listed except for W

6. KI NDVAT = Kind of rock outcrop or other material at the surface

Code d ass Descri ption

R O gani ¢ soil Contai ns >30% organic matter by
wei ght

R2 Hard rock, acidic Ganite

SO M neral soil Dom nant mneral particles, contains
<30% organi ¢ matter by weight

WA Wt er Wt er

7. LANDFRM = Local surface form

M neral surface fornms. Two cl asses may be conbi ned; for exanple, "bh" is

humocky bl anket, and "vi" is inclined veneer

Code d ass Descri ption

b bl anket Unconsol i dated surficial materials >1 m
t hi ck.

d di ssect ed Qullies or valleys dissect the
conponent .

h humocky A conpl ex sequence of sl opes extending

from concavities of various sizes to
knolls or short, discontinuous ridges.

i i nclined A sloping, unidirectional surface with
a generally constant slope not broken by
marked irregularity or gullies.

k knoll and kettle A very chaotic sequence of knolls,
ridges, and kettl es.
I | evel A flat or very gently sloping

unidirectional surface with a generally
constant sl ope not broken by marked
el evati ons and depressions; slopes are
general ly <2%

r ri dged A long, narrow el evation of the
surface, usually distinctly crested with
st eep si des.

S st eep Er osi onal sl opes on both
consol i dated and unconsol i dated materi al s.
u undul ati ng A regul ar sequence of gentle sl opes

that extends fromrounded and, in sone

pl aces, confined concavities to broad,
rounded convexities; low local relief with
sl opes usually between 2 and 5%

Vv veneer Unconsol i dated surficial materials <1 m
thi ck. Veneers nmamy be continuous or
pat chy.

w beach, strandline Low ridges with a steeper slope on one
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y

subdued hummocky

Organi ¢ Surface Forns.

The cl assification of

side than on the other

A conpl ex sequence of sl opes

extendi ng from concavities of various
sizes to knolls. Local topography is <10 m

| andforns is often the case of "best fit." Oten

t he | andf orm encountered does not quite neet all criteria of any class.
Organic landforns often are intergrades of one formto another

Bc

Bt

Bv

Fb

Fc

Pal sa bog

Col | apse scar bog

Peat pl ateau bog

Veneer bog

Basin fen

Col | apse scar fen

Descri ption
A bog conposed of individual or
coal esced pal sas, occurring in an unfrozen
peat| and. Pal sas are nounds of perennially
frozen peat and mneral soil, up to 5 m
hi gh, with a naxi mum di anmeter of 100 m
The surface is highly uneven, often
contai ni ng col | apse scar bogs.
A circular or oval -shaped wet
depression in a perennially frozen
peat| and; the collapse scar bog was once
part of the perennially frozen peatl and,
but the pernmafrost thawed, causing the
surface to subside; the depression is poor
in nutrients, as it is not connected to
the m nerotrophic fens in which the pal sa
or peat plateau occurs.
A bog conposed of perennially frozen
peat, rising abruptly about 1 mfromthe
surroundi ng unfrozen fen; the surface is
relatively flat and even, and the bog
conmmonly covers |large areas; the peat was
originally deposited in a nonpernafrost
environnent and is associated in nany
pl aces with col | apse bogs or fens.
A bog occurring on gently sl oping
terrain underlain by generally
di sconti nuous pernafrost; although
drai nage is predonmi nantly bel ow the
surface, overland flow occurs in poorly
defined drai nage-ways during peak runoff;
peat thickness is usually less than 1.5 m
A fen occupying a topographically
defined basin; however, the basins do not
recei ve drai nage fromupstream and the
fens are thus influenced mainly by Ioca
hydr ol ogi cal conditions; the depth of peat
i ncreases toward the center
A fen with circular or oval
depressions, up to 100 moccurring in
| arger fens, marking the subsidence of
t hawed pernafrost peatlands. Dead trees,
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remmants of the subsided vegetation of
per maf rost peatl ands, are often evident.
Fh Hori zontal fen A fen with a very gently sl oping
featurel ess surface; this fen occupies
broad, often ill-defined depressions, and
may be interconnected with other fens;
peat accumrul ation is generally uniform
Fs Stream fen A fen located in the main channel or
al ong the banks of pernmanent or sem
per manent streans. This fen is affected by
the water of the stream at nornal and
flood stages.

8. PVMDEPOL = Mode of deposition or origin of first (upper) parent naterial
Code d ass Descri ption
AN Ant hr opogeni ¢ Material s nodified by human activity so

that their physical properties have been
drastically altered; they include borrow
pits, gravel pits, and road beds.

B Bog Bogs consi st of unspecified organic
materi al s associated with an onbrotrophic
envi ronnent because the slightly el evated
nature of the bog dissociates it from
nutrient-rich groundwater or surroundi ng
m neral soils; near the surface, materials
are usually not or very little deconposed
(fibric), yellowish to pale brown, and
| oose and spongy in consistency, with
entire sphagnum plants readily
identifiable; these materials are extrenely
acid, with low bulk density and high fibre
content; at depths they becone darker
conpact ed, and sonewhat | ayered; bogs are
associ ated with sl opes or depressions on
topography with a water table at or near
the surface in the spring and slightly
below it during the rest of the year; they
are usually covered w th sphagnum nosses,
but sedges may al so grow on theny bogs nay
be treed or treel ess, and nany are
characterized by a |layer of ericaceous
shrubs.

F Fl uvi al Sedi nent generally consisting of silt
and clay with a mnor fraction of sand and
gravel ; gravels are typically rounded;
al luvi al sedinents are conmonly noderately
to well sorted and display stratification

FN Fen Fen consi sts of unspecified organic
materials forned in a mnerotrophic
envi ronnent because of the close
association of the material with mneral -
rich waters; it is usually noderately well

Page 11



d ac

d aci ol acustri ne

i of l uvi al

Organi ¢

Resi dual

Till

Rock

(Mor ai nal )

to well deconposed, dark brown to bl ack
with fine- to mediumsized fibers;
deconposi ti on comonly becones greater at
| ower depths; the naterials are covered

wi th a domi nant conponent of sedges or
brown nosses, but grasses, reeds, sphagnum
nosses, shrubs, and trees may be
associ at ed.

Mat eri al nmoved by gl aciers and
subsequently sorted and deposited by
streams flowing fromthe nelting ice
deposits are stratified and nay occur in
the form of outwash plains, deltas, kanes,
eskers, and kane terraces.

Sedi nent generally consisting of

either stratified fine sand, silt, and
clay deposited on the glacial |ake bed or
noderately well sorted and stratified sand
and coarser materials that are beach and
ot her near-shore sedinents transported and
deposited by wave action; these materials
ei ther have settled from suspension in
bodi es of standing freshwater or have
accunul ated at their margins through wave
action.

A |l ayered sequence of nore than three
types of organic undifferentiated materi al
(>30% organi c matter by weight).
Unconsol i dat ed, weathered, or partly

weat hered soil nmineral materials that
accunul ate by disintegration of bedrock
in place.

Sedi nent generally consisting of well-
conpacted material that is nonstratified
and contai ns a heterogeneous mni xture of
sand, silt, and clay particle sizes and
coarse fragments in a mxture that has
been transported beneath, beside, on,
within, or in front of a glacier and not
nodi fi ed by any internedi ate agent.

A consol i dated bedrock layer that is

too hard to break with the hands (>3 on
Mohs' scale) or to dig with a spade when
noi st .
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9. TXTUREL = Texture of first (upper) parent material.

Soil texture indicates the relative proportions of the various soil separates
in a soil. Soil separates are mneral particles, <2.0 nmin equival ent
di ameter, rangi ng between specified size lints:

Soi |l separate Di ameter (nm
Very coarse sand 2.0-1.0

Coar se sand 1.0-0.50

Medi um sand 0. 50-0. 25

Fi ne sand 0.25-0.10
Very fine sand 0.10-0.05
Silt 0. 05-0. 002

d ay <0. 002

Coarse fragments are rock or mneral fragments >2.0 mmin dianeter:

Coar se fragment Diameter (cm
G avel 0.2-7.5
Cobbl e 7.5-25.0

Sands. Sand is a soil material that contains 85%or nore sand; the percentage
of silt plus 1.5 tinmes the percentage of clay does not exceed 15.

Code d ass Descri ption
VCS Very Coarse Sand 25% or nore very coarse sand, and
| ess than 50% any ot her one grade of sand.
Cs Coar se Sand 25% or nore very coarse and coarse
sand, and |l ess than 50% any ot her grade of
sand.
S Sand 25% or nore very coarse, coarse, and nedi um

coarse sand (but |ess than 25% very coarse
and coarse sand), and | ess than 50% of
either fine or very fine sand.

FS Fi ne Sand 50% or nore fine sand, or less than
25% very coarse, coarse, and nedi um sand
and | ess than 50% very fine sand.

VFS Very Fine Sand 50% or nore very fine sand.
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Loanmy Sands. Loany sand is a soil material that contains at the upper limt
85-90% sand, and the percentage of silt plus 1.5 tines the percentage of clay
is not less than 15; at the lower linit it contains not |ess than 70-85% sand,
and the percentage of silt plus twice the percentage of clay does not exceed 30.

Code d ass Descri ption

LCS Loany Coarse Sand 25% or nore very coarse and coarse
sand, and | ess than 50% any ot her
one grade of sand.

LS Loanmy Sand 25% or nore very coarse, coarse, and
medi um sand (but |ess than 25% very coarse
and coarse sand), and | ess than 50% fi ne
or very fine sand.

LFS Loany Fine Sand 50% or nore fine sand, or |ess than
50% very fine sand and | ess than 25% very
coarse, coarse, and medi um sand.

LVFS Loany Very Fine 50% or nore very fine sand.

Sand

Sandy Loans. Sandy loamis a soil material that contains either 20%clay or
| ess, with the percentage of silt plus twice the percentage of clay exceeding 30,
and 52% or nore sand; or less then 7%clay, less than 50%silt, and 43-52% sand.

Code d ass Descri ption

CSL Coarse Sandy Loam 25% or nore very coarse and coarse
sand and | ess than 50% any ot her one
grade of sand.

SL Sandy Loam 30% or nore very coarse, coarse, and
medi um sand (but |ess than 25% very
coarse and coarse sand), and |less than
30% of either very fine or fine sand.

FSL Fi ne Sandy Loam 30% or nore fine sand and | ess than
30% very fine sand; or between 15-30%
very coarse, coarse, and nmedi um sand; or
nore than 40%fine and very fine sand, at
| east half of which is fine sand, and
| ess than 15% very coarse, coarse, and
nmedi um sand.

VFSL Very Fi ne Sandy 30% or nore very fine sand, or nore

Loam than 40% fine and very fine sand, at
| east half of which is very fine sand,
and | ess than 15% very coarse, coarse,
and medi um sand.
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Textures finer than sandy | oans:

Code
L___
SIL
Sl

SCL

T

Code

VG

ZQE0R

11.

mat eri al .

12.

13.

14.

15.

16.

mat eri al .

d ass Descri ption
Loam 7-27% clay, 28-50%silt, and |ess
t han 52% sand.
Silt Loam 50% or nore silt and 12-27%cl ay, or
50-80% silt and |l ess than 12% cl ay.
Silt 80% or nore silt and |l ess than 12%
cl ay.
Sandy C ay Loam 20-35%cl ay, less than 28%silt, and
45% or nore sand.
Clay Loam 27-40% cl ay and 20-45% sand.
Silty Cay Loam 27-40%cl ay and | ess than 20% sand.
Sandy C ay 35% or nore clay and 45% or nore
sand.
Silty day 40% or nore clay and 40% or nore
silt.
d ay 40% or nore clay, |less than 45% sand,
and | ess than 40%silt.
Heavy C ay More than 60% cl ay.
Organi ¢ Fi ber content undifferentiated.
Fibric 40% or nore rubbed fibre content by
vol ure.
Mesi ¢ 10% or nore and |l ess than 40% fi ber
content by vol une.
Hum ¢ <10% rubbed fi ber content by vol une.
TXTMODL = Texture nodifier of first (upper) parent naterial.
d ass Descri ption
Gravel ly 15-35% gravel by vol une
Very gravelly 35-60% gravel by vol une
Extrenely gravelly >60% gravel by vol une
Mucky 9-17% or gani ¢ car bon
Citty Shar p- edged particles present
Ashy Quantities of volcanic or organic
ash present
Wbody Quantities of woody fragnents present
(organic soils)
PVMDEPO2 = Mode of deposition or origin of second (niddle) parent
TXTURE2 = Texture of second (mddle) parent nmaterial.
TXTMOD2 = Texture nodi fier of second (middle) parent naterial.
PVMDEPCG3 = Mode of deposition or origin of third (lower) parent
TXTURE3 = Texture of third (lower) parent material.
TXTMOD3 = Texture nodifier of third (lower) parent naterial.
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17. COFRAGS = Coarse fragnent content in control section of mneral soils.

Code d ass Descri ption

A <1% by vol une Rounded, subrounded, flat, angular, or
irregular rock fragnent from2 nmto 60 cm
or nore in size

1-15%

16- 35%

36- 60%

>60%

Not appli cabl e

#F¥mMOO®

18. SLOPE = Sl ope gradi ent class.

The slope is generally the average or conmon sl ope of the unit, but in the case
of conpl ex topography, the steepest slope class is |isted.

Code C ass
1 1-2%
4 3-5%
8 6- 9%

13 10- 15%
25 16- 30%
45 31-60%

19. DRAI NGE = Drai nage cl ass,
Code d ass Descri ption
VR Very rapid Water is renoved fromthe soil very

rapidly in relation to supply; excess
wat er flows downward very rapidly if
underlying material is pervious;
subsurface flow may be very rapid during
heavy rainfall provided the gradient is
st eep; source of water is precipitation
R Rapi d Water is renpoved fromthe soi
rapidly in relation to supply; excess
wat er flows downward if underlying
material is pervious; subsurface flow may
occur on steep gradi ents during heavy

rainfall; source of water is
precipitation.
W Vel | Water is renoved fromthe soi

readi |y but not rapidly; excess water
flows downward readily into underlying
pervious material or laterally as
subsurface flow, these soils comonly
retain opti mum anmounts of noisture for
plant growth after rains or addition of
irrigation water.

MV Moderately wel | Water is renoved fromthe soil
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VP

20.

Code

10

50
125
200

| mper f ect

Poor

Very poor

Not appli cabl e

somewhat slowy in relation to supply;
excess water is renoved sonewhat slowy
because of | ow pervi ousness, shall ow water
table, lack of gradient, or sone

conbi nation of these; precipitation is the
domi nant source of water in mediumto-fine
textured soils; precipitation and
significant additions by subsurface fl ow
are necessary in coarse textured soils.
Water is renoved fromthe soi

sufficiently slowy in relation to supply
to keep the soil wet for a significant
part of the growi ng season; excess water
noves slowy downward if precipitation is
the major supply; if subsurface water or
groundwat er, or both, is the main source,
the flowrate nay vary, but the soi
remains wet for a significant part of the
growi ng season.

Water is renoved so slowy in

relation to supply that the soil renmins
wet for a conparatively large part of the
tinme the soil is not frozen; excess water
is evident in the soil for much of the
time; subsurface flow or groundwater fl ow,
or both, in addition to precipitation are
the main sources of water; there may al so
be a perched water table.

Water is removed fromthe soil so

slowy that the water table renains at or
near the surface for nost of the tine the
soil is not frozen; groundwater flow and
subsurface flow are the maj or sources of
water; precipitation is |ess inportant
except where there is a perched water

tabl e.

DEPTHWI = Average depth to water table.

20-75 cm
75-150 cm
>150 cm

0-100 cm

Not appli cabl e

Descri ption

Most shal |l ow water table during grow ng
season.

Wth perennially frozen subsoil.
(Water, ice, rock.)
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21. PFDI STR = Pernmafrost distribution or occurrence.

Code d ass Descri ption
\% Very sporadic Sparse patches of pernafrost are
associ ated with the conponent.
S Spor adi ¢ | sol at ed patches or islands of
per maf rost occur within the conponent.
D Di sconti nuous W despread permafrost occurs within the
conponent .
C Cont i nuous Per maf rost underlies all or al nost
all of the conponent.
# Not appli cabl e
22. DPTHACT = Depth of active layer (average).
Code d ass Descri ption
50 35-75 cm Top | ayer of ground subject to annual
thawi ng and freezing in areas unlerlain by
100 >75 cm per maf r ost .
# Not appli cabl e
23. | CECTNT = Ice content of permanently frozen | ayer
Code d ass Descri ption
L Low Ice content (volune) |ess than
avai | abl e pore space in nonfrozen soil
M Medi um No excess ice; ice content (volune) equal
to pore space of nonfrozen soil
H Hi gh Excess ice: ice content greater than
pore space in nonfrozen soil; ice usually
in the formof |enses, vein ice, or nassive
ground ice.
24, DPTHLFH = Thi ckness of hurus | ayer (L,F, H).

The thickness of the hunus |ayer is estinated, based on observations in the
field.

However, the frequency of forest fires in the area may reduce deep LFH | ayers to
zero fromone year to the next.

Code C ass

0 <5 cm

1 5-10 cm

2 11-20 cm

3 21-40 cm

4 >40 cm

# Not applicable (e.g., borrow pit, organic deposits)
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25. DPTHORG = Average thi ckness of peat deposit.

Peat consists of organic material that accumul ated under very wet or saturated

condi tions.
Code d ass Descri ption

0 <0.2 m Peat devel opnent has just started
(pal udification), or depth of peat |ayer
has been reduced by fire.

1 0.2-0.6 m Peat depth generally less than 40 cm
if peat depth is rather uniform or peat
depth is on average about 40 cm but varies
strongly over short distances because of
sphagnum hummock formati on.

2 0.6-1.6 m Shal | ow peat (fens and bogs).

3 1.6-3.0 m Deep peat.

4 >3.0 m Very deep peat.

26. SO LDEV = Soil devel opnent (soil classification).

The dom nant soil devel opnment associated with the pol ygon conmponent. O her
ki nds of soil devel opnent are usually present, but only as inclusions.

Code C ass

Bruni solic

EDYB El uvi ated Dystric Bruniso
GLEDYB d eyed Eluviated Dystric Bruniso
EEB El uviated Eutric Bruniso
GLEEB d eyed Eluviated Eutric Bruniso
deysolic

OHG Othic Hum ¢ d eysol

RHG Rego Humi ¢ d eyso

oG Othic deysol

FEG Ferric deyso

oG Othic Luvic deysol

HULG Hum ¢ Luvic d eyso

Luvi solic

och Othic Gay Luvisol

DGL Dark Gray Luvi sol

(cHCH d eyed Gray Luvi sol

GLDGL d eyed Dark Gray Luvisol
Organi c

TYF Typic Fibriso

VEF Mesic Fibriso

TF Terric Fibriso

TMEF Terric Mesic Fibrisol

HYF Hydric Fibrisol

TYM Typi ¢ Mesi so

FI M Fi bric Mesiso
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™ Terric Mesisol

TFIM Terric Fibric Mesiso

THUM Terric Mesic Hum so

TH Terric Hum so

TFIH Terric Fibric Humi so

TMEH Terric Mesic Hum so

Cryosolic

osCc Othic Static Cryosol

RSC Regosolic Static Cryoso

orc Othic Turbic Cryosol

RTC Regosolic Turbic Cryoso

FI CC Fibric Organic Cryosol

MEQC Mesi ¢ Organi ¢ Cryosol

HUQOC Hum ¢ Organi ¢ Cryosol

TFI CC Terric Fibric Organic Cryoso

TVECC Terric Mesic Organic Cryoso

THUCC Terric Hunic Organic Cryoso

27. VARI ANT = Cl assification variant or phase.
Code d ass Descri ption

c Cryic Thi s designation has been used to

identify Luvisolic soils with pernafrost
within the control section. These soils
are at present not recognized in the
Canadi an System of Soil Cassification.

I Lithic A soil that has a lithic contact
within the control section.
p Peaty A soil that has a peaty l|ayer 15-40
cm t hi ck.
28. SO LTP1 = Doni nant soil type associated with pol ygon conponent.

The domi nant soil type listed represents the soils that occupy >50% of the
conponent. The soil type nay be a soil series, which is a soil type defined
within narrow linits, or a group of soils that vary to sone extent in texture,
depth of profile, etc. The soil type used to identify organic | andscape
conponents is the soil that best represents the group or conplex of soils
associated with that particul ar |andscape conponent. The organic soil type
usual ly represents related, but sonetimes quite different, soils. These
variations may include peat depth, presence or absence of certain peat |ayers,
variation in peat deconposition, etc.
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29. SO LPH1L = Soil phase or variant associated with dom nant soil type.

The soil phase or variant is used to identify nore specifically the doni nant

soi|l type. These soils vary to sone degree fromthe nodel because of differences
in parent naterial (stratification, texture), depth of the LFH | ayer, peaty
surface, coarse fragment content, etc.

Code d ass Descri ption

d Deep A soil that is relatively deep

h hunus A soil with a relatively deep duff |ayer

S Shal | ow A soil that is relatively shall ow

v Very deep A soil that is very deep

w Very shal | ow A soil that is very shall ow.

X conpl ex A soil that varies in a nunber of
properties fromthe nodel (series concept)

1,2,3 Variant nunber A soil that varies in one or nore
specific properties fromthe series
concept .

30. SO LTP2 = Subdoni nant soil type associated with pol ygon conponent.

The subdoni nant soil type listed represents the soils that occupy <50% of the
conponent. The soil type nay be a soil series, which is a soil type defined
within narrow lints, or a group of soils that vary to sone extent in texture,
depth of profile, etc. The soil type used to identify organic | andscape
conponents is the soil that best represents the group or conplex of soils that
associated with that particul ar |andscape conponent. The organic soil type
usual 'y

represents related, but sonetinmes quite different, soils. These variations nay
i ncl ude peat depth, presence or absence of certain peat |ayers, variation in
peat deconposition, etc.

31. SO LPH2 = Soil phase or variant associated with subdom nant soil type.

The soil phase or variant is used to identify nore specifically
t he subdoni nant soil type conponent (see no. 29 for codes).

7.3.3 Unit of Measurement
See Section 7.3.2.

7.3.4 Data Source

The original soils mapping was performed by using a combination of field samples of the soil and
aerial photographs. These digital map data provide investigators with a continuous surface of soil
parameters that can be used for modeling purposes.

7.3.5 Data Range

Image files. Each pixel in the image files contains the polygon number value. Thisvalue is matched
to the polygon number listed in the corresponding ASCII soilstablefile. The values for that polygon
number apply to that polygon.
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7.4 Sample Data Record

Sample data records from the binary images are not appropriate here. The following three sample
records illustrate how the data are formatted in the ASCII soilstable files. Each columnisina
fixed-length format. The column labels are written vertically. Because the records are so long, they are
presented here in two groups.

P G CRP KL PT TPT TPT TCSDD PD
O R OAE | AMX X MX X MX X OLRE FP
L1 MNR N N D T DT TDT TFOAP DT
Y D PKC DDEU MEU MEU MRPI T I|H
N L ONE MFPR OPR OOR OAENUH SA
U O NUN AROE DOE DOE DG GW TC
M C TMT T M1 1 1 2 2 2 3 3 3 S ET RT
00LFL D165 R h RK# # # # # # # # #C#H # ##
001 FL D220 SOvh GL HC - RK - - - - ABMN- - -
001 F1 | 115 SObh GL HC - - - - - - ABIl 125 - -
| DDS VS SS S

CPPO AO 0O O

ETTI RI 11

CHHL 'L LL L

TLOD AT PT P

NFRE NP HP H

THGYV T1 12 2

#HH# $AR

- 1 # oAl | WRL

- 1 # GG ROK LPR p

8. Data Organization

8.1 Data Granularity

The smallest unit of datafor this data set isthe data set itself. The vector files are polygon
coveragesin ARC/INFO EXPORT format and are stored on tape as ASCI| text files. The ASCII soils
table files contain text records with the values on the recordsin afixed format.

8.2 Data Format(s)

8.2.1 Uncompressed Data Files
The overall content of this product is:

File
File

NSA- OBS Soil Pol ygon Data Table (ASCII)
0 NSA-Fen Soil Pol ygon Data Table (ASCII)

File 1 ASC | header file describing the product
File 2 ARC/ I NFO EXPORT file of NSA-MSA Soil Map (ASCI)
File 3 ARC INFO EXPORT file of NSA-OBS Tower Area Soil Map (ASCII)
File 4 ARC INFO EXPORT file of NSA-Fen Tower Area Soil Map (ASCII)
File 5 ARC INFO EXPORT file of NSA-QIP Tower Area Soil Map (ASCII)
File 6 ARC INFO EXPORT file of NSA-OA Tower Area Soil Map (ASClI)
File 7 ARC INFO EXPORT file of NSA-YJP Tower Area Soil Map (ASCII)
File 8 NSA-MSA Soil Polygon Data Table (ASCII)

9

1
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File 11 NSA-QIP Soil Polygon Data Table (ASCII)
File 12 NSA-QA Soil Polygon Data Table (ASCII)
File 13 NSA-YJP Soil Polygon Data Table (ASCII)
The files have the followi ng characteristics:

Record Size

File # (Byt es) # Records
File 1 80 36
File 2 80 63728
File 3 80 2737
File 4 80 2394
File 5 80 2209
File 6 80 1111
File 7 80 1987
File 8 100 936
File 9 100 117
File 10 100 117
File 11 100 39
File 12 100 39
File 13 100 78

8.2.2 Compressed CD-ROM Files

Onthe BOREAS CD-ROMs, files 1 and 8-13 listed above are stored as ASCI| text files; however,
files 2-7 have been compressed with the Gzip compression program (file name *.gz). These data have
been compressed using gzip version 1.2.4 and the high compression (-9) option (Copyright (C)
1992-1993 Jean-loup Gailly). Gzip (GNU zip) uses the Lempel-Ziv agorithm (Welch, 1994) used in
the zip and PKZIP programs. The compressed files may be uncompressed using gzip (-d option) or
gunzip. Gzip is available from many Web sites (for example, ftp site
prep.ai.mit.edu/pub/gnu/gzip-*.*) for avariety of operating systemsin both executable and source
code form. Versions of the decompression software for various systems are included on the
CD-ROMs.

9. Data Manipulations
9.1 Formulae

9.1.1 Derivation Techniques and Algorithms
The reader isreferred to the detailed report submitted by Dr. Veldhuisfor details on the derivation
of the origina maps.

9.2 Data Processing Sequence
The datawere received from Dr. Ve dhuis as DLG files. These fileswere read into ARC/INFO and
EXPORTed as ASCI| text files. These text files were then copied to tape.

9.2.1 Processing Steps
BOREAS Information System (BORIYS) staff processed these data by:
* Readingin DLG filesto ARC/INFO.
»  Ensuring that the polygon topology is accurate.
*  Writing out coverages to ARC/INFO EXPORT text files.
»  Copying text filesto tape. 5. Copying the text and compressing the other files for release on
CD-ROM.
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9.2.2 Processing Changes
None.

9.3 Calculations

9.3.1 Special Corrections/Adjustments
None.

9.3.2 Calculated Variables
None.

9.4 Graphs and Plots
None.

10. Errors

10.1 Sour ces of Error

The vector data came from an original mapping using data collected directly from the field along
with aeria photos. Errors could arise from atypographical error in the field notes. There could aso be
alocational error in the maps, since the aeria photos that were used were probably not ortho-corrected.

10.2 Quality Assessment

10.2.1 Data Validation by Source
Any data validation or accuracy assessment would have to have been made by the original source.
Please refer to the report mentioned in Section 5.

10.2.2 Confidence L evel/Accuracy Judgment
The amount of any locational error is unknown, but the data are believed to be reasonably accurate
for the scale at which they were mapped.

10.2.3 M easurement Error for Parameters
Unknown.

10.2.4 Additional Quality Assessments
None.

10.2.5 Data Verification by Data Center

BORIS personnel viewed and compared the data with the hardcopy map datato identify any
possible discrepancies. Some corrections were made to the topology, but these were only minor
modifications to the data.
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11. Notes

11.1 Limitations of the Data
Thereport by Dr. Veldhuis may indicate some limitations of the soil mapping.

11.2 Known Problems with the Data

None.
11.3 Usage Guidance

Before uncompressing the Gzip files on CD-ROM, be sure that you have enough disk space to
hold the uncompressed data files. Then use the appropriate decompression program provided on the
CD-ROM for your specific system.

11.4 Other Relevant Information
For more information on this data set, please consult the soils report by Dr. Veldhuis.

12. Application of the Data Set

This data set was created for BOREA S investigators who need soils data in the vicinity of the flux
towers and the MSA.

13. Future M odifications and Plans

None.

14. Software

14.1 Software Description

ARC/INFO GIS software was used to view these data from their original vector form. This
software is a product of Environmental Systems Research Institute, Inc. (ESRI). Gzip (GNU zip) uses
the Lempel-Ziv algorithm (Welch, 1994) used in the zip and PKZIP commands.

14.2 Softwar e Access
ARC/INFO is proprietary software with copyright protection. Contact ESRI for details:

Environmental Systems Research Institute, Inc.
380 New York Street
Redlands, CA 92373-8100

Gzip isavailable from many Web sites across the Internet (for example, ftp site
prep.ai.mit.edu/pub/gnu/gzip-*.*) for avariety of operating systemsin both executable and source
code form. Versions of the decompression software for various systems are included on the
CD-ROMs.
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15. Data Access

The vector format NSA soils data are available from the Earth Observing System Data and Information
System (EOSDIS) Oak Ridge Nationa Laboratory (ORNL) Distributed Active Archive Center
(DAAC).

15.1 Contact Information
For BOREA S data and documentation please contact:

ORNL DAAC User Services

Oak Ridge National Laboratory

P.O. Box 2008 M S-6407

Oak Ridge, TN 37831-6407

Phone: (423) 241-3952

Fax: (423) 574-4665

E-mail: ornldaac@ornl.gov or ornl @eos.nasa.gov

15.2 Data Center Identification

Earth Observing System Data and Information System (EOSDIS) Oak Ridge Nationa Laboratory
(ORNL) Distributed Active Archive Center (DAAC) for Biogeochemica Dynamics
http://www-eosdis.ornl.gov/.

15.3 Procedures for Obtaining Data

Users may obtain data directly through the ORNL DAAC online search and order system
[ http://mww-eosdis.ornl.gov/] and the anonymous FTP site [ftp://www-eosdis.ornl.gov/data/] or by
contacting User Services by electronic mail, telephone, fax, letter, or personal visit using the contact
information in Section 15.1.

15.4 Data Center Status/Plans

The ORNL DAAC isthe primary source for BOREAS field measurement, image, GIS, and
hardcopy data products. The BOREAS CD-ROM and data referenced or listed in inventories on the
CD-ROM are available from the ORNL DAAC.

16. Output Products and Availability

16.1 Tape Products
This data set can be made available on 1600- or 6250-Bytes Per Inch (BPI) 8-mm, Digital Archive
Tape (DAT), or 9-track tapes.

16.2 Film Products
None.

16.3 Other Products
These data are available on the BOREAS CD-ROM sgries.
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19. List of Acronyms

AEAC - Al bers Equal - Area Conic

ASCI | - American Standard Code for Information Interchange
BOREAS - BOReal Ecosystem At nosphere Study
BORI S - BOREAS Information System

BPI - Bytes Per Inch

CD- ROM - Conpact Di sk-Read- Onl y- Menory
DAAC - Distributed Active Archive Center
DAT - Digital Archive Tape

DLG - Digital Line Gaph

ECS - Earth Qbserving System

ECSDI S - ECS Data and Informati on System
as - Geographic Information System
GvIr - Greenwi ch Mean Tine

GPS - dobal Positioning System

GRS80 - Geodetic Reference System of 1980
GSFC - Goddard Space Flight Center

MBA - Model i ng Sub- Area

NAD27 - North American Datum of 1927
NADS3 - North American Datum of 1983

NASA - National Aeronautics and Space Adm nistration
NSA - Northern Study Area

QA - Ad Aspen

oBS - Ad Black Spruce

apP - dd Jack Pine

ORNL - Oak Ridge National Laboratory
PANP - Prince Al bert National Park

SSA - Sout hern Study Area

TE - Terrestrial Ecol ogy

URL - Uniform Resource Locat or

WGS84 - Worl dwi de Geodetic System of 1984
VWAV - Wrld Wde Wb

YJP - Young Jack Pi ne

20. Document Information

20.1 Document Revision Date
Written: 31-Mar-1997
Last Updated: 29-Nov-1999

20.2 Document Review Dates
BORIS Review: 22-Aug-1997
Science Review:

20.3 Document I D

20.4 Citation

When using these data, please include the following acknowledgment as well as citations of
relevant papersin Section 17.2:

The soils maps from the NSA tower sites were collected and processed by Dr. Veldhuis. His
effortsin collecting and analyzing the data are greatly appreciated.
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If using datafrom the BOREAS CD-ROM series, also reference the data as.

Dr. Hugo Veldhuis, "Multidiscipline Integrative Models of Forest Ecosystem Dynamics for the
Boreal Forest Biome: Modeling Gas and Energy Fluxes from Landscapes.” In Collected Data of The
Boreal Ecosystem-Atmosphere Study. Eds. J. Newcomer, D. Landis, S. Conrad, S. Curd, K.
Huemmrich, D. Knapp, A. Morrell, J. Nickeson, A. Papagno, D. Rinker, R. Strub, T. Twine, F.
Hall, and P. Sellers. CD-ROM. NASA, 2000.

Also, citethe BOREAS CD-ROM st as.

Newcomer, J., D. Landis, S. Conrad, S. Curd, K. Huemmrich, D. Knapp, A. Morrell, J.
Nickeson, A. Papagno, D. Rinker, R. Strub, T. Twine, F. Hall, and P. Sellers, eds. Collected Data of
The Boreal Ecosystem-Atmosphere Study. NASA. CD-ROM. NASA, 2000.
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